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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

4 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
Pacnipenesienne 4acoB TUCHMILIMHBI 110 ceMeCTPamM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui v | poo| vIo PIT
Jlexuun 14 |14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
B tom uucre uHT. 12 12
Uroro ayn. 42 (42 (42 |42
KonrakrHas pabotra |42 (42 (42 |42
Cawm. pabora 84 |84 |84 |84
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUroro 144 | 144 | 144 | 144
Bupsl KOHTpONA B CeMeCTpax:
Ox3aMeH 1 ceMecTp

PacuerHo-rpaduueckas padbora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPHUTEILHON NOAT0TOBKe 00y4al01Ierocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaAHHOM IMCUMIIJIMHBI (MO1YJIs1) HE00X0AMMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenbsckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

3.2.20 | Xumudeckre u (GU3UKO-XUMHIYECKIEe METOIBI aHAIII3a OKPY KaroIIeH Cpe bl

4. KOMIIETEHIIMU OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIUILIMHBI
(MOJY.JIST)

OIIK-1 : Cnioco0eH pemiaTh THIOBbIE 331241 NMPO(eCcCHOHATBHOI 1esITeIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MAaTEMATHYECKHUX U €CTECTBEHHbIX HAYK C MIPUMECHCHUEM I([H(l)OpMalIPIOHHO-KOMMyHl/lKaHl/IOHHle TeXHOJ'lOl"l/lﬁ;

OHK-] 1 : 3HaeT OCHOBHBIC 3aKOHBI MATEMATUYECCKUX U €CCTCCTBEHHOHAYYHBIX JUCHUIIIUH JJIsA PEIICHUA TUIIOBBIX 3a1a4
poheCCHOHATBHOMN eATSIBHOCTH

OIIK-1.2 : YMeeT UCIIOIb30BaTh OCHOBHBIE 3aKOHBI MATEMaTUIECKUX M €CTECTBEHHOHAYYHBIX JUCIHUILINH JUIS PEIICHUS
TUIOBBIX 3a/1a4 PO(ECCHOHATBHO IEITETFHOCTH

OIIK-1.3 : Brageet HaBBIKAMH IO UCIIOJIB30BAHHIO B TPOECCHOHATHHOI OCHOBHBIX 3aKOHOB MaTEMAaTHUECKAX U
€CTECTBEHHOHAYYHBIX AUCLIHUILIMH ¢ IPUMEHEHHEM HH(OPMaMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT Ut




OIIK-5 : Cnioco0eH y4acTBOBATH B IPOBEACHHH IKCIIEPUMEHTAIBHBIX HCCJIC0BAHUI B IPOodecCHOHAILHOI 1esITeIbHOCTH;

OIIK-5.1 : 3HaeT METOIBI H/MITH METOIVKU IIPOBEACHHS YKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUH B IPOPECCHOHANBHON cdepe

OI1K-5.2 : YMeeT BBIIOIHATH IKCIIEPUMEHTAIBHBIEC UCCIIEIOBAHNS B IPO(PECCHOHAIEHON AEATEIEHOCTH

OIIK-5.3 : Brageet HaBBIKaMH 00pa0OTKH PEe3yIbTaTOB HKCIIEPUMEHTATBHBIX HCCIICJOBaHUH, OPOPMIICHUS OTYETOB I10
pe3ynbTaTtaM UCCIIEJOBaHUM

ITK-4 : Crioco0eH HCn0J1b30BATh OCHOBHBIE 3AKOHbI €CTECTBCHHOHAYYHBIX AUCHUILIMH, TEOPETHYECKOr0 U
IKCIIEPUMEHTATBHOI0 HCCJICIOBAHNS NIPU PellieHHH NpodeccHOHATbHBIX 32124

IIK-4.1 : 3HaeT OCHOBHBIC MPUHIOUIIBI aHAJIN3a THAPOTCXHUYCCKUX COOpy)KeHI/Iﬁ 1 MCJIMOPATUBHBIX CUCTEM, COCTOSITHUSA
KOMIIOHCHTOB Opr)Ka}OHICﬁ Cpeabl

[1K-4.2 : YMeeT BBIMOMHATE CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMCHTOB

[1K-4.3 : BnajeeT ombITOM UCMOJIB30BaHUsI HAYUYHBIX 3HAHUM JUTS PEIICHUsI KOHKPETHBIX 33J1a4 B 00JaCTH THIPOMETHOPAIIH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3neioB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. I[Ipumeuyanue
3aHATHUSA TeM /BUJ 3aHATHS/ Kypc
Pa3znes 1. 1. OcHOBHBIE 3aKOHBI
XHMHH.

1.1 OnpezneneHne 3KBUBAJIEHTHO 1 2 OIIK-1.1 JI1.1 J11.2 0
HMacchl MeTasuia moooseMy JI1.3J12.1
BBIICTMBIIIETOCs Bogopoa. /J1ab/ J12.2 J12.3

2.4
JI2.5713.1
JI3.3
31
Paznen 2. 2. Ctpoenue aToma.
Ilepnonnyeckas cucrema
asemenToB /.. Menneneena.

2.1 Crpoenue atoma. CoBpeMeHHast 1 2 OIIK-1.1 JI.1J11.2 0
MOJIEJTb COCTOSIHHSI DJICKTPOHA B JI1.3J12.1
aToMe. DIEKTPOHHbBIE 000JIOUKH B J12.2
atome. KBaHToBBIE HHCHA. JI2.5J13.1
ITpunnun [Taymu. [paBuno XyHna. JI3.3
Ilepuonnueckuii 3axkon J[.1. 91
Menneneesa B cBeTe
COBPEMEHHOU TEOPUHU CTPOCHHS
aToma.

/J1ex/

2.2 Crpoenue atoma. XuMudeckas 1 1 OIIK-1.1 JI1.1 J11.2 0
cBs13b. CTpoeHHe aToMa U JI1.3J12.1
CHUCTEMaTHKa XUMUYECKUX 2.2
a1eMeHToB. [lepuonuyeckas JI2.5J13.1
CUCTEeMa 3JIEMEHTOB 1 U3MEHEHHE JI3.3
CBOWCTB 2JIEMEHTOB. THIIbI 21
XUMHUYECKHX CBSI3eH U UX
xapakrepuctrka. CTpoeHue u
CBOMCTBA MOJIEKYJI

Mp/
Paznea 3. 3.XumMnyeckast cBI3b 1
CTpOeHHEe MOJIEKY.JI.

3.1 XuMu4eckast CBSI3b U CTPOCHHUE 1 2 OIIK-1.1 JI1.1 J11.2 0
MOJIEKYIL. JI1.3J12.1
Tumnst XUMUYECKON 2.2

CBSI3U: KOBaJICHTHAsI, JI2.5713.1
HWOHHAas, BOJOPOJAHAs, JI3.3
Metasndeckas. CTpoeHue 21
MoJIeKyJl. BnusHue tuna
XUMHUYECKOU CBSI3M Ha
CBOIICTBa BEILECTB.
/J1ex/




32 Crpoenne aroMa. XHMHUUECKast OIIK-1.1 J1.1J11.2
cBsi3b. CTpoeHHE aTOMa U JI1.3J12.1
CHCTEMATHKA XUMUYECKIX J12.2
aneMeHToB. [lepuonuueckas JI2.5J13.1
cUcTeMa dJIeMEHTOB U U3MEHEHNE JI3.3
CBOMCTB 3J1EMEHTOB. THIIbI 31
XUMHUYECKHUX CBSI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI

Mp/
Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 OHepreTuka XMMHUYECKUX OIIK-1.1 J1.1J11.2
TPOLIECCOB. XUMUYECKAS JI1.3J12.1
KUHETUKa DHEPreTU4ecKue J12.2
3¢ EKTHI XUMUYECKUX PEAKIIHH. JI2.5J13.1
BuyTpennss sueprus u JI3.2J13.3
sHTanbnusA. TepMoxumusi. 3aKoH 21
I'ecca. Temnora o6pa3oBaHus
XUMHYECKAX COSTUHEHUH.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusHUE Ha Hee
Pa3Nu4HbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.

ITpunnun Jlelllarense,
CMeIleHNe paBHOBecHsL. (A
KOHKPETHBIX CUTYyaLuil)

/J1ex/

4.2 DHepreTuka XUMHYECKUX OIIK-1.1 JIT.1JI1.2
npouieccoB. Pacyer sHTANBIINN JI1.3J12.1
XUMHUYECKUX J12.2
peaKIuii. JI12.5J13.1

Mp/ JI3.2J13.3
31

4.3 OmnpenieneHne SHTAIBITUN PEaAKIII OIlK-1.1 JI1.1JI1.2

HelTpanuzanuu /J1a6/ JI1.3J12.1
J2.2J12.3
J12.5J13.1
JI3.2J13.3

21

Paznea 5. 5. CkopocTh

XHUMHUYECKHX peakuuii u

XHMHYEeCKOe paBHOBeCHeE.

5.1 Kuneruka xummueckux OIIK-1.1 JI.1J11.2
npouieccoB. Pacuer ckopoctu JI1.3J12.1
XUMUYECKUX peakiuid. [IpaBuiio 2.2
Bant-T'odda. Ipuaimm JI2.5713.1
JlelllaTenbe, cmelieHne JI3.3
XUMHYECKOTO PaBHOBECHUS 91
(pemeHMe CUTYAITMOHHBIX 33/1a4).

Mp/
5.2 CKOpOCTh XMMUYECKHX PEAKIIIA U OIIK-1.1 JI.1J11.2
XUMHUYECKoe paBHOBecue /J1ab/ JI1.3J12.1
J12.2712.3
JI2.5713.1
JI3.2J13.3
31

Paznen 6. 6. Boga. Oomas
XapaKTepPUCTHKA PACTBOPOB.




6.1 Boga. O0mias xapakreprcTuka OIIK-1.1 JI1.1J11.2
pacTBOpPOB. JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J12.2
pacTBopoB. OU3UKO-XUMUUECKHUE JI2.5J13.1
CBOWCTBA PacTBOPOB JI3.3

HEDJIEKTPOJIUTOB u 21
3JIEKTPOJIUTOB. 3aKkoH
Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYyaIi)
/JTex/

6.2 OO0m1ast xapakTepuCcTHKa OIIK-1.1 JI.1J11.2
pacTBOpoB. Pacyer KOoHIIEHTpauu JI1.3J12.1
pactBopos /IIp/ 2.2

JI2.5713.1
JI3.2J13.3
31

6.3 IIpurorosienue pacTBopa OIIK-1.1 JIT.1JI1.2

3aJlaHHO# KOHIIeHTpanuy. /J1ab/ JI1.3J12.1
J2.2J12.3

2.4
JI2.5J13.1
JI3.2J13.3
21

Paznen 7. 7. PacTBopbI

JJIeKTPOJINTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JIT.1JI1.2
DNEeKTpOIUTHYECKAS JI1.3J12.1
nucconuanus. Knaccudukanms 2.2
3JIEKTPOJUTOB. TeopHsi CUITBbHBIX JI2.5J13.1
AJIEKTPOIUTOB. 3aKOH pa30aBIeHUs JI3.2J13.3
OctBanbaa. [uaponus coneit 91
/J1ex/

7.2 CBolicTBa pacTBOPOB. OIIK-1.1 JIT.1JI1.2
Konnurarusaeie cBoiicTBa JI1.3J12.1
pacTBopoB (perieHue .2
CUTYallMOHHBIX 3a]1a4). JI12.5J13.1
Mp/ JI3.3

31

7.3 Peakiuu B pactBopax OIIK-1.1 JI1.1JI1.2
JJIEKTPOJIUTOB. JI1.3J12.1
/J1ab/ JI2.2J12.3

2.4
JI2.5713.1
JI3.2J13.3

31

7.4 CBoiicTBa pacTBOPOB. OIIK-1.1 JIT.1JI1.2
KonnurarusHele cBoiicTBa JI1.3J12.1
pacTBOpoB (pelieHue J2.2
CUTYallMOHHBIX 3aJau). JI2.5J13.1
Mp/ JI3.3

21
Pazpnen 8. 8. lucnepcHsbie
CHUCTEMbI M KOJIJIOUIHBIE
PacTBOpbHI.

8.1 JlucnepcHble CUCTEMBI. OIIK-1.1 JI1.1 J11.2
Knaccudukanuus no crenesu JI1.3J12.1
JIUCTIEPCHOCTH U arperaTHoOMy J2.2
cocrosiHuo. Komnonaasie JI2.5J13.1
pactBopbl. AncopOuus JI3.2J13.3
KOJIJIOUTHBIX PAaCTBOPOB, 21

00pa3oBaHKe MHLIEIIBL.
Koarynsamus xomnonnos. /Jlex/




8.2 Konnoumnsie pactBopst /J1ab/ 2 OIIK-1.1 J1.1J11.2
JI1.3J12.1
J12.3712.4
JI2.5J13.1
JI3.2J13.3
31

Pa3znes 9. 9. OkuciaunrebHO-

BOCCTAHOBHUTEJIbHbIE PEAKIINH.

OCHOBBI YJ1eKTPOXMMHUH.

9.1 OCHOBBI AJIEKTPOXUMHH. 2 OIIK-1.1 JI.1J11.2
CraHgapTHBIC IEKTPOIHBIC JI1.3J12.1
TIOTEHIINAIIBI METAJIJIOB. JI2.5713.1
ONeKTPOXUMHUYECKUH P JI3.3
HaIpsHKCHUH METAIJIOB. 21
l'anpBaHMYECKUE SIIEMEHTBHI.

Koppozus metamnos. 3ammra oT
KOPPO3HH.

DNEKTPOIU3.

/J1ex/

9.2 Peaxumm oxucienus- 2 OIIK-1.1 JI1.1 J11.2

BoccTaHoBJeHus /J1ab/ JI1.3J12.1
2.2
J12.5J13.1
JI3.2J13.3
31
9.3 OCHOBBI  3JICKTPOXUMHH. 2 OIIK-1.1 JIT.1JI1.2
CocraBieHue JI1.3J12.1
OKHCITUTEIIbHO- JI2.5J13.1
BOCCTAHOBUTENBHBIX PEaKUUil. JI3.3
DJNEKTPOIIN3 PacIIaBOB U 21
pacTBOpoOB
Mp/
Paznen 10. 10. Xumuueckas
HIeHTHpUuKaAUA

10.1 N3yueHne TeopeTHIecKux 42 OIIK-1.1 JIT.1JI1.2
BOIIPOCOB, BBINOJIHEHUE JI1.3J12.1
TEOPETUYECKUX 3a/IaHHI, pelIeHUe JI2.5713.1
3amad. /Cp/ JI3.3

31
Pazngen 11. 11. KomnuiekcHbie
coeIHeHNs

11.1 N3ydenune TeOpeTHUECKUX 42 OIIK-1.1 JI.1J11.2
BOIIPOCOB, BHITIOJTHECHHE JI1.3J12.1
TEOPETUYECKUX 3a/laHUM, pelIeHUe JI2.5J13.1
3agad4. /Cp/ JI3.3

o1
Paznen 12. 12. KonTpoab

12.1 ITonrotoBka K UTOTOBOMY 18 OIIK-1.1 JI1.1 J11.2
KOHTPOJIIO OCBOEHHUS AUCLUIIIIMHbI JI1.3J12.1
B (hopMme dK3aMeHa. /OK3aMeH/ JI2.5J13.1

JI3.3
31

6. ®OH/I OHIEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

IIpu 0cBOCHHUHU TUCIUITLIMHEI MTPEYCMOTPEH IPOMEKYTOYHBIA U HTOTOBBI KOHTPOJb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHHeM o TeKyIel arTectauu o0ydaromuxcst ot 15 mas 2024r.
Tekymias artectanus B popMme 6auTbHO-PEUTHHTOBOM cucTeMsl (fajiee - BPC) npumMensieTcst st 00y9aomuXxcst O4HOH (OPMBI
o0yueHwUS.

B pamxkax BPC ycnieBaeMocTh 00y4alONIMXCsl IO KAXKA0H JUCIUIUINHE OIIEHUBAIOT CIIEAYIOUINE BUABI KOHTPOJIS: TEKYIHI KOHTPOIIb
(TK), npomexxytounsiii koHTpoib (I1K), akruBHOCTE (A) 1 utorosiii kouTpoib (MK). Cnaua 3adyera/sx3aMeHa 00s13aTelIbHA TIPH
JKEJIAHUH 00YYaIOIIErocs TOBBICUTH UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJIU CTYACHT He Habpan o bPC MuHMManbHOE KOJIMYECTBO

6amroB (51 6amn).
Ilepuonnunocts nposenenusa TK u IIK:




- TEeKyIIUH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEXKYTOUHBIA KOHTPOJIb — 3 3a CEMeCTp.

ITpu ocBOCHUY AUCIMIUIMHEI IPEAYCMOTPEH ITPOMEKYTOYHBIA M HTOTOBBIH KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuiit KOHTPOIb 3HAHUIT IPOBOAUTCS B COOTBETCTBHH ¢ [lomoxkeHneM o TekyImeil aTrectaruu odydaronuxces oT 15 mas 2024r.
Texymas arrectanus B popme OaIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst o0ydaromuxcst O4Hoi GopMel
00yUeHHMS.

B pamkax BPC ycnieBaeMocTh 00yJaIONIMXCs TIO KAXKI0H JUCIUTUINHE OIIEHUBAIOT CIIEAYIOINE BUIBI KOHTPOJIS: TEKYIUH KOHTPOITh
(TK), mpomeskyTtounslii kouTpois (I1K), aktuBHOCTE (A) 1 uToroBsiit kouTposb (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIErocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OAJIT MK €CITU CTYACHT He Habpan o bPC MuHUMaNbHOE KOJIMYECTBO
6amtoB (51 6amn).

Ilepuonnunocts nposenenus TK u IIK:

- TEKYLIUH KOHTPOJb — 3 32 CEMECTp;

- IPOMEXXKYTOUHBIA KOHTPOJIb — 3 3a CEMECTP.

[Ipn oCBOCHNY MUCIUIUTAHEI TPEAYCMOTPEH TPOMEKYTOUHBIH M HTOTOBBIH KOHTPOJIb 3HAHUH CTYIECHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHHEeM 0 TeKyIel arTectauu o0yJaromuxcst ot 15 mas 2024r.
Tekymias arrecTanus B popMme 0auTbHO-PEUTHHTOBOM cucTeMsl (fajee - BPC) mpumMensieTcst st 00yJalomuXxcst O4HOH (OPMBI
o0ydeHwUs.

B pamxkax BPC ycnieBaeMocTh 00yJatONIMXCs IO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIOUINE BUABI KOHTPOJIS: TEKYIHI KOHTPOIb
(TK), npomesxkyTtounslii kouTpois (I1K), aktuBHOCTh (A) 1 uTorosslit kouTpons (MK). Craya 3auera/sk3amena obsi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJTU CTYACHT He Habpan no bPC MuHMManbHOE KOJIHMYECTBO
6amroB (51 Gamn).

Ilepuonnunocts nposenenusa TK u I1K:

- TEKYLIUH KOHTPOJIb — 3 3a ceMecTp;

- IPOME)KYTOYHBIA KOHTPOJIb — 3 3a CeMEeCTp.

TEKYIIMH KOHTPOJIb Ne 1 (ot 6 10 10 6amios);
BAPUAHT Ne 1

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJIEIyIOIINX COeIUHEHU:
H3BO3, NaH2PO4

2. 1 r IByXBaJI€HTHOTO METaJlJIa BRITECHSIET U3 pacTBOpa
MenHOM conu 2,61 T Meau. BeruuciuTe S5KBUBaIEHTHYIO

Y aTOMHYIO MacChl M1 HA30BUTE METAJJI, €CJIM SKBUBAJIEHTHAS
Macca Menu paBHa 31,8 r/MoJIb.

BAPUAHT Ne 2

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIHHCHHUI:
P205, CaOHNO3

2. BBIYHCITUTE SKBUBAICHTHYIO MAaCCy METAJLIa, €CIIH €0 OKCUJL
conepxur 19,66 % xuciopona.

BAPUAHT Ne 3

1. PaccunTaTh S5KBHBaJCHTHYIO MacCy CICIYIONINX COCTHHCHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOpOa,
MU3MEPEHHOTO MpH H.y. HalTi S5KBHBaJCHTHYIO Maccy MeTalla.

BAPUAHT Ne 4

1. PaccunTarh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCANHCHUM:
PbS, CuOHCI

2. Onpenenure SKBUBAJIICHTHYIO MacCy MeTaja, eciu

ero coepmHeHue ¢ Ghropom couepxut 87,5 % merania.
DkBuBalleHTHas: Macca (ropa paBHa 19 /Mo,

BAPUAHT Ne 5

1. PaccunTtaTh SKBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeTUHEHU:
Si02, K2HPO4

2. U3 2,4 r metasa nonydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJICHTHYIO MacCy MeTaJula.

BAPUAHT Ne 6

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:




Ca(OH)2, Al2(SO4)3

2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACIUIOCH
2,24 n Bomopoia, M3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPHUAHT Ne 7

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:
HNO3, Fe(NO3)3

2. OHO U TOXKEe KOJIMYIECTBO METaJlIa pearupyer 0e3 ocrtaTka

¢ 0,4 r kucnopoga u 0,8 gpyroro anementa. Halingure
SKBUBAJICHTHYIO Maccy JJIEMEHTa.

BAPUAHT Ne 8

1. PaccunTaTh 5KBUBAJICHTHYIO MacCy CIEAYIOIINX COCTHHEHHUMN:
NH4Cl, MgOHBr

2. Ha neiirpanu3zanuio 19,6 r kuciaotsl Tpedyercs 16 T

ruapokcuaa Hatpus. OnpenennuTe SKBUBAJICHTHYIO MAcCy KHUCIIOTHIL.

BAPUAHT Ne 9

1. PaccunTaTh 5KBUBAJICHTHYIO MacCy CIEAYIOIINX COCTHHEHHUMN:
H2S04, NaHSiO3

2. Ilpu cxxuranuu 1,8 T TpexBaJeHTHOTO METaJlIa MoJIyyeHo 3,4 T
ero okcuja. Haliure sKBUBaJICHTHYIO M aTOMHYIO MacChl METaJlIa.

BAPUAHT Ne 10

1. PaccunTtaTh SKBUBaJICHTHYIO MaccCy CJlEIyIOIINX COeTUHEHU:
Zn(OH)2, FeSO4

2. OmnpenenuTe SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoaa, U3MEPEHHOTO MpH H.y.

TEKYILMI KOHTPOJIb Ne2 (ot 6 0 10 Gamos);

Bapuant Ne 1

1. Hanmmmre ypaBHeHHs! peakiii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (opMme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmwre ypaBHEHHS peaKiiii B MOJICKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.
VYxkaxure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHEHMs peakiyid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCI —

2. Hanmmmre ypaBHeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOH (opMe.
VYxkaxwure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. Hanniwmre ypaBHEHUS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmmre ypaBHEHHMS peakuyid B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (hopme.
VYkaxure cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —




B) K2SO4 + HOH —

Bapuanr Ne 4

1. Hanmmute ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hanmmure ypaBHEHHS peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOI hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

BapuanT No 5

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH ¥ HOHHO-MOJIEKYJISIpHOI (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Harmummre ypaBHEHHS PEakyii B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

BapuanT Ne 6

. Yxaxkute cpexny pactsopa u pH:

1. Hanmmwre ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peakiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIPHO# (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJIIpHOI hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

. Ykaxwure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hannmwure ypaBHEHHsI ekl B MOJEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pactsopa u pH:

1. Hanmmure ypaBHEHHS peaKiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Hammummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOIM U HOHHO-MOJIEKYIISIpHOi (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

. Yxaxkute cpexny pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiuii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJISIpHO# (hopme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

. Ykaxure cpeny pactBopa u pH:




B) CuCl2 + HOH —

TEKYIWH KOHTPOJIb Ne 3 (ot 6 10 10 6amios)
BAPUAHT Ne 1
Makxce.6amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO (PHUIUCHTHI, yKa3aB OKUCIHTENb H BOCCTAHOBHTEIb
a) NaBr + PbO2 + H2SO4 —PbS0O4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCI103 + H20
Omnpenenute TUI MPUBEICHHBIX BBIIIEC OKUCIHTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA

BAPUAHT Ne 2

Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHH PaccTaBUTh KOI(PQPUINCHTBI, YKa3aB OKICINTENb U BOCCTAHOBHTEb
a) NH3 + KMnO4 + KOH — KNO3 + K2Mn0O4 + H20

6) K2S0O3 — K2S04 + K2S

Omnpenenure TUM NPUBEJEHHBIX BhIIIE OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PE-aKIUH

BAPUAHT Ne 3

Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I2 + KOH — KIO3 + KI + H20
Omnpeenure TUI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKITUii

BAPHAHT Ne 4
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20
6) H3PO3 —PH3 + P205 + H20

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIE OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 5
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCI + H20

OHpeZ[eJ'II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTECIIBHBIX pe-aKuHﬁ

BAPHUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3(D(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
0) KCI03 + HC1 — CI2 + KCI + H20

OnpenenHTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTENb H BOCCTAHOBHUTEIb

a) H202 + KMnO4 — MnO2 + KOH + 02 + H20
6) KNO3 — KNO2 + 02

OnpenenI/ITe THUII IPUBEICHHBIX BBIIIE OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 8
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI(D(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

Makc.6amn




a) PbO2 + HC1 — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

Onpez{eJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 9
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) KMnO4 + HCl — CI2 + MnCI2 + KC1 + H20
6) HCIO3 —ClIO2 + HClIO4 + H20

Onpez[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

BAPHUAHT Ne 10
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTaBUTh KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

a) H202 + CrCI3 + KOH — K2CrO4 + KCI + H20
6) Cul2 —» Cul + 12

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

[TPOMEXXYTOYHBII KOHTPOJIb Ne 1 (ot 9 10 15 6asios);

BapuanTt Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy 3memenTa Ne 85. HazoBuTe 3TOT 3IE€MEHT M yKaXXHTe, B KAKOM IEpHOJE,
TPpYIIIe ¥ NOATPYIIIEe OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS M Ha KAKUX YHEPIeTHUECKHX YPOBHSX U MOTYPOBHSAX
HaXOJATCA €r0 BaJICHTHBIE JJIEKTPOHBI.

2. Uro Takoe o- U ©- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy oOpaszoBaHus monekydl H2 u N2. Ckonbko 6- U 7- cBsizei
B 3THX MOJIEKynax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) pasen + 560 k/[>k. Belauciants cTaHAapTHYIO
sHTaBIUI0 00pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Mob.

4. Kaxk cnenyer m3MeHHUTH JaBlIeHHE Ta30BOM CMECH JUIS TOTO, YTOOBI YBEIWIUTh CKOPOCTh PEAKIHH 2802 (r) + 02 (1)
—2S03 (r) B27pa3?

5. BeraucnnTs TeMnepatypHbiid K03 (GHUINEHT CKOPOCTH PEaKIWH, €CIIU MPHU MOBHIIICHUH TeMiepa-Typsl Ha 40 °C peakius
yckopsiercs B 16 pas.

6. Kak cMecTuTh BICBO paBHOBECHE PEAKIIHU

N204 (r) © 2NO2 (1) — 184,6 kJTx?

Bapuant Ne 2

I. CocTaBbTe MOJHYIO AIEKTPOHHYIO (popMyny iofa U rpaduuecKylo cxeMy pacipenesieHHs ero JEeKTPOHOB IO
SHEPreTUYECKUM SYeHKaM B HOPMaJIbHOM U BO30Y)KIEHHOM COCTOSIHUAX. Kak BT cTeneHp BO30YKCHHS JIEKTPOHOB HoJa Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue Tums! xumuueckoi cBA3M UMEIOT MecTo B Monekynax CO2, CI2? M306pa3uTh reoMeTpude-cKoe CTPOCHHE
MOJICKYJI ¥ CXEMBI IIEPEKPBIBAHUS HJICKTPOHHBIX 00JIAKOB.
3 Paccuntarte sHTaNBmNIO 00pa3oBanms HCI, ncxoas n3 TepMOXMMHYIECKOTO YPaBHEHHUS

4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),
eciiu AHx.p. = -114,2 k>, AHH20(r) = -241,8 xJ>x/M0mb

4. Kak usmenurcs ckopocts ob6patHoi peakiuu N2 (r) + O2 (1) [1 2NO (r), eciiu yBeNUYUTh aBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?

5. Kak u3MeHHTCS CKOPOCTh peakuuu IpH HnoHmxkeHun Temmeparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHBIi
K03 HUIIMEHT CKOPOCTH PEAKIIHH PaBeH 27

6. B xakoM HampaBJICHHH CMECTHTCS PAaBHOBECHE PEAKIIH

2CO (1) + 02 (1) 1 2C0O2 (1) — 566 xJIx

a) TIPH IOHMKCHUU TEMITCPATyPBI;

0) Npy MOHKSHUH JTaBICHUSA?

Hanwmute BeIpaykeHHE KOHCTaHTHI PABHOBECHSI 9TON PEaKIIUH.

Bapuant Ne 3
1. Kak u3MeHsroTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SAEP UX aTOMOB:
a) B IpeZiesiax JaHHOTO Neproa; 0) B mpeaenax AaHHo! rpynnbl. OTBET NpOUIUIIOCTPUPOBATh IPU-MEPAMHU.




2. Kaxk o6pasyercs nonnas cBa3p? Kakue anmemMeHTs! criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH Mpu-Mepsl.

3. CKOJIBKO TEIUIOTHI BBIICIUTCS MpH OkucieHn: 103 1 aMMuaka, H3MEPEHHOTO MPH HOPMAJBHBIX YCIOBHSX, IO PCAKIIHU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k]I«

4. Kak m3mennrcst ckopocts npsimoit peaxiuu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu gaBleHHE B CHCTEME YBEIHUYHUTH B 4

paza?

5. BbraucinTh TemreparypHblii K03()OUIMEHT CKOPOCTH PEaKIUK, €CIH MU MOBBIIIeHUH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PeaKIMu Bo3pocia B 729 pas.

6. Kakumyu u3MeHEHUsIMU TeMIIepaTyphbl, JaBICHUS U KOHIIEHTPAIlMU MPOAYKTOB PEAKIMU MOXKHO CMECTUTh PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + 02 (1) [1 2H20 (r) + 483,6 x/Ix

Bapuant Ne 4
1. Kakue ameMeHTHI IepHOIUYECKON CHCTEMBI TIPEICTABISIOT CO00I caMblii aKTHBHBIN METall M CaMBblil aKTUBHBIHA
HemeTaun? JlaTh 0OBSICHEHNS U COCTaBHUTH ITOJHEIE 3JICKTPOHHBIE ()OPMYJIBI 3THX AJIEMEHTOB.
2. N306pa3uts crpykrypHsie dopmymns! coequnenuit K2Cr207, K2MnO4, KNO2. Uemy paBHBI cTele-HH OKHCIEHHOCTH
JJIEMEHTOB B 3TUX coeMHeHUAX? Kakue TUIIBI XUMHYECKHX CBS3EH HMEIOT MECTO B UX MOJICKYJIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BBIACTUTCS MPH 00Kure 1 Kr cynbduma MUHKA 10 PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2S02 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3 3amennutes mpsimast peakuuss  3H2 (1) + N2 (1) J 2NH3 () €CJI JIaBJIeHUE B CHCTEME ymajeT B 2
paza?
5. Ha ckonpKko TpagycoB HalO YBETUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMH BO3pOCia B 27 pas, eciu
TeMIIepaTypHBbIi KO QUITIEHT CKOPOCTH PeaKuu paBeH 37
6. B xakoM HampapJICHUHM CMECTHUTCS PABHOBECHE PEAKIUH

2CO (1) [1 CO2 (1) + C (1) — 172,5 xJIx
a) TIpH TIOBBIICHUN JTaBJICHUS;

0) py MOHKEHUH TEMIIEPATYPHI;

B) P NOBBIIIEHUU KoHLIeHTpanuu CO27?

Bapuanr Ne 5

1. W300pa3utk pacrpeaeneHie 3JIeKTPOHOB MO KBAHTOBBIM SYCHKaM B aTOMax aproHa, Kaiblws, ¢ocdopa.

2. IIpuBecTr pUMep MOJEKYJBI ¢ Sp2- THOPUAN3AIUCH AIEKTPOHHBIX 00JIakoB. Kakol yroja Mexay CBA3SMH B 3TOU
Morekye? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY

3. Onpenenuts HTANBNUI0 00pa3oBanus CS2, nucxons U3 ypaBHEHHS

CS2+302— CO2+ 2S02 + 1100 xIx,
eciiu AH CO2 (r) = - 393 xJIx/ mons, AH SO2 (1) = - 297 x/I)x/ Mo

4. Kax u3smeHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r) J 2NOCI (1) MpU yBEIMYeHUU KOHIEH-Tpanuu NO B 2
paza?

5. Kak u3MeHuTcst cCKOpoCTh peakiuu Npu noblieHun TemunepaTtypsl ¢ 0 °C no 50 °C, ecnu TeM-nepaTypHbIil

KO3 PUIIIEHT CKOPOCTH peaKuy paBeH 37

6. B xakoM HampaBIeHHUM CMECTUTCS PaBHOBECHUE PEaKLUH

N2 (r) + O2 (1) [1 2NO (1), AH®° > 0
a) MPH TIOBBIIICHUU TEMIIEPATYPHI;
0) mpy MOHKEHUH TaBJICHUS?
Hanwmire BeIpaykeHHE KOHCTAHTHI PAaBHOBECHSI ATON pEaKiln.

Bapuanr Ne 6
1. BaseHTHBIE 2JI€KTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOpMyTIaMHu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 3JIEMEHTBI U COCTABBTE MOJIHBIC 3JICKTPOHHBIE (OP-MYJIbI HX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYIN BEIIECTB, B KOTOPHIX aTOMBI COCIHHSINCH ObI KOBAJICHTHOH IOJISPHON M HEMOJIAPHON
CBs3b10. 1300pa3uTh CXEeMbI CTPOCHHUS ITHX MOJIEKYJL.
3. Boeruncnuth sHTanbnH0 00pazoBanus nponana C3HS ucxons u3 ypaBHEHHs €ro CropaHus

C3HS(r) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 ]Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/Mob!
4. Paccuuraiite ckopocth xummuyeckoi peakuun — 2NO (1) + O2 (1) — 2NO2 (1), eciu KOHLIEHTpa-IKUU BEIIEeCTB
cocrarisitot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/i;
[NO2]=0,01 monb/n

5. BeruncnuTh TeMnepatrypHbId KO3(G(OUIUEHT CKOPOCTH PEaKIMH, €CNIU MPU MOBBIIIEHUH TeMne-paTypsl Ha 30 °C
CKOPOCTb pPeaKiuu Bo3pocia B 64 pasa.
6. KakuMu M3MEHEHUSIMH TEMITepaTyphl, JaBJICHUS W KOHIEHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PAaBHOBECHE PEAKIIUH

2S02 (r) + 02 (r) [1 2803 (r) + Q ?

[TIPOMEXXYTOUYHBI KOHTPOJIb Ne 2 (o1 9 10 15 Gasmios);

BapuanTt Ne 1

1. Jaiite onpeneneHue pacTBopa, pacTBOPUTENS], PACTBOPEHHOTO BellecTBa. OnpeaenuTe pacTBOPU-TEIb U PaCTBOPEHHOE
BEIIECTBO B pacTBOpE, MONydeHHOM mpu cMemmBanuu: a) 100 r Bogsr u 200 T caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecnieunts ycnoBus, 3ameanstomue ruaponns? Kak yckoputs ruaponus?




3. Omnpenenuts pH u pOH pactBopa, coxepxkamiero 6,75¢10-10 mons/m OH™.

4. PactBop, B 200 M1 koTOpOro HaxoauTtcs 3 T Heanekrponura, obnanaer npu 20 0C ocmorudeckuMm nasienueM 500 klla.
Omnpenenure MOJIEKYSIPHYIO MacCy BEIeCTBa.

5. Ha ckonmbko rpagycoB HOBBICHTCS TeMIepaTypa kureHus Bozbl, ecau B 300 T Boasl pacTBoputh 27 T mioko3sl COH12067?
D6ymnmuockonuueckas koHctanta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, KpucTammuzyercs npu temneparype -0,13 °C. Beruncnurhb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa Bojsl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3MeHsieTcsi pacCTBOPUMOCTh Ta30B B )KHJKOCTSX C MOBBIIICHUEM Temreparypsl? C MOBBIIC-HUEM JTaBICHUS?

2. Uro Takoe HIEKTPOIUTUYECKAs AUCCOLMAIMS U KaK 3aBHCUT JTOT MPOIECC OT HOHU3UPYIOUIEH CHIIBI PACTBOPHUTENS U
Xapakrepa XMMHUYECKON CBS3U B MOJICKYJIC 3JIeKTpoiuTa’?

3. Yemy paBHbI KOHIeHTpanuu HoHOB H+ u OH™ B pacTBopax, pH koropsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BeruncnuTs TeMmneparypy KpUCTALIH3aLUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BosI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boxs! kunut nipu temneparype 100,31 0C. Haiigute nmst sToro pactsopa

n3oToHnueckuii ko3dpunuent. EH20=0,52.

Bapuant Ne 3

1. Kak mpupoaa pacTBOpHTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA paCTBOPUMOCTH? B KakoMm pacTBOopuTelie — BOJAE WU
OeH30I1e — OyAyT Jydllie pacTBOPATHLCS aMMHak U cepoyriepon CS2?

2. JaiiTe ompeneneHus CIeIyIOINM TePMUHAM: 3JIEKTPOIUTHYCCKAs JAUCCOIUANNS, IICKTPOIUTHI, HEICKTPOIIHTHL,
KaTHOHBI, aHNOHBI. [IprBeuTe IPUMEpPBI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts KoHIeHTpauio noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitn ocmotrnueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHusi pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BreIuncinTh KaxyIlyrocs crenenb auccouuanun xmopuna kanus KCl B pactBope, cogepxamiem 4,47 r KC1 B 100 r BoasI,
€CJIM ATOT pacTBOp kpucramumsyercs npu -2 °C. Kpuockonudeckas konctanta Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe AmarpamMMa cocTOsHHS Boabl? KakoBo arperaTHoe COCTOSIHHE BOIBI IIpU cleAyro-mux ycmosusax: a) T = 293 K,
P =100 kIla; 6) t=50 °C, P =200 ITa?

2. Yto Takoe KOHCTaHTa aucconmanuu? Kak cBs3aHa KOHCTaHTa JUCCOLMANNY CIAOBIX AJICKTPOIUTOB CO CTEHCHBIO UX
Jucconyanuu’?

3. Haiit cTeneHs quccoUaniy CEPOBOIOPOIHOM KUCIOTHI 1o mepBoit crymenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JIMCCOLIMAIIY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

4. IIpu 0 °C ocmornueckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Cxonp-KO TpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. ITpu xakoit mpubnu3uTensHO Temneparype Oyner xumners 40 %-Hblil pacTBop 3THIOBOrO criupta C2ZH50H B Boze?
D0ysunocKomruIecKkas KoHcTanTa Bojbl E = 0,52,

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure ans 3T0ro pactBopa M30TOHUYECKUN

koadPurment. KH20=1,86

Bapuant Ne 5

1. ITpn onMHAKOBBIX JIM TEMIeEpaTypax KHIAT ¥ KPHCTAJUIM3YIOTCS pacTBOpHTens U pacTBop? Chop-Mmymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. YTo Takoe M30TOHHYECKHH KO3()(DHUIMEHT U KaK OH CBA3aH CO CTEIEHBIO JAVCCOIMAINHI IEKTPO-IUTA M YUCIOM HOHOB,
Ha KOTOpPBIE pacraacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenn pasra 7,11+10-3. IIpeneGperas
JUCCOIMalUel o APYTUM CTYIEHSM, BBIYMCINUTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTEHI.
4. [Ipu kakoif TemmepaTrype 0OCMOTHYECKOE JaBleHHe pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?
5. KakoBa Temmneparypa KureHHs pacTBOpa HEIEKTpoiuTa, coaepkamiero 3,01+1023 monekyn B JuT-pe BOIbI?
DOymnockonuieckas KoHcTanta ol E = 0,52 °C.
6. [Tpu xakoii Temmeparype Oyzaer kumeth 1 m pactBop NaCl, ecnu crenenp aucconunanuu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [lepeuncnure gusnyeckue cBOWCTBa BoAbl. Kakue U3 3THX CBOMCTB aHOMaJbHBI? B ueM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pOJb aHOMAJIMH BOJIBI B ITpupoie?
2. Urto Takoe CTeNeHb MUCCOLMAIMM U KaK OHAa 3aBUCUT OT KOHIIEHTpaluHu pacTBopa’
3. Bo ckonmbpko pa3 koHuneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?
4. PaccunTaTe MONEKYJSPHYIO MacCy HEDJIEKTPOJINTA, €CIIH B 5 J1 pacTBOpa COIEPXKUTCA 2,5 T HEdJIEK-TPOJIUTa, a
ocMOTHYECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.
5. Ha ckoibpko rpamycoB MOBBICHTCS TeMIepaTypa kureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas kKoHcTanta Boabl E = 0,52 °C.
6. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, kpuctammmsyercs: npu Temme-parype -0,230C.

Onpeznenure Kaxyuyrocs crenenb auccouuarnnu ZnCl2 B atom pactsope. KH20=1,86




Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTY/ACHTY, €CIIM OH HaOpai 15 Gaios

- OLICHKA «XOPOILIO» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpan 12 6amios

- OIIEHKA «YyJOBJICTBOPUTEIEHOY BRICTABIACTCA CTYICHTY, €CJIM OH Habpain 9 6amios

- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISICTCS CTYAEHTY, €CIM OH Habpan MeHee 9 6amoB.

[IpomexyTounblil KOHTpOIb 3 — BhINONIHEHUE PT'P

PacuetHo-rpaduueckas padota (PI'P) na Temy «Xumudeckue pacuetbi». [lenbpto BeimonHeHus PI'P sBisi-eTcst 3akperienne
TEOPETUICCKUX 3HAHNH, BHIHOCHMBIX HA CAMOCTOSATENBHYIO PaboTy CTYJCHTOB, TTO3BOJISIONIIX OCBOUTH CICIIMATBHBIC Pa3IeITbI
JIUCIIUTUIMHBI.

Bompocs! i1t npoBeieHus TPOMEXYTOUHOI arTecTanuu B popme sk3amena (MK):

1. OCHOBHBIE 3aKOHBI XUMHHM: 3aKOH COXPaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH YKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaesieHuUs
MOJEKYJIAPHBIX MacC ra30B.

3. Ilepuonuueckuii 3axoH U nepuoauueckas cucrema JI.J1. Menneneepa. Ilepuoasl, rpynmsl ¥ NOA-TPYNIIbl NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANIECKOH cHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBanToBbIe uncna, nx GU3NIECKUil CMBICII.

6. OnekTpoHHas OpOUTaNb U «KBaHTOBas stuekika». [Ipunrun Ilaymum. ITpasuno XyHnga.

7. CemeiicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIE (OpP-MYJIBI SJIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 000J0YeK. DHEpPTusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIEC XapaKTEePUCTHUKU.

11. KoBanenTHas xuMudeckas: CBsA3b, €€ Pa3HOBUIHOCTH. MeToN BalEHTHBIX CBA3EH.

12. Crioco651 00pa30BaHUsI KOBAJICHTHON XMMHUYECKON CBA3H.

13. I'uGpuau3anys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel U e€ BUJBIL.

14. [TonsipHOCTh XUMUYECKOH CBSI3U. DIJIEKTPUYECKMH MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBsi3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cCOOEHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. TepMmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKUX MPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHHE BellecTBa. BepOsATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUS.

20. HampaBieHHOCTH caMOIPOU3BOJIBHOTO MPOTCKAHUS XHMHUYECKUX peakiuid. DHeprus ['uboca.

21. Xumuyeckas kuHeTHKa. CKOPOCTh XMMHUYECKUX PEaKIMii B TOMOT€HHOM M reTepOTreHHON CUCTE-Me.

22. BnusHue npuposl pearupyroliuX BEIIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BiusiHue xaranuzaTopa Ha CKOPOCTb XMMHYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIMH. XUMHUYIESCKOS PaBHOBECHE.

25. Cwmemenue xumuudeckoro pasHoBecus. [Ipunnun Jle latense.

26. Bopa, e€ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYUHA U POJb B MIPUPOAE.

28. Pactopsl. 'mapataas teopus [[.J1. Menneneea. TermoBeie 3¢h(eKTH pacTBOpEHUS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTB Tra3oB B KHIKOCTSIX.

31. KoHueHnTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBJIeHHe pacTBOpOB. 3akoH BanT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB M DIICKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBIIEHHOTO Iapa pacTBOPHUTENS HAA pacTBOpPoM. 3akoH Payms mis pac-TBOPOB HEIIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KMIIEHUsI pacTBOPOB. 3akoH Payiist [ist pacTBOPOB HERJEKTPOIIUTOB U AIIEKTPOIUTOB.

35. IloHnxeHue TemmepaTrypbl KpUCTAJUIN3alUKY PacTBOpa. 3akoH Payis 11 pacTBOpPOB HERNIEKTPO-JIIUTOB U 3IIEKTPOIUTOB.
36. Teopust MEKTPONUTHUECKON TUCCOIMALIUH.

37. IIpumenumocTtsb 3akoHOB Bant — 'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

38. CrnaOble 3NEKTPONIUTHI, UX AUCCONMANMA. 3aKkoH pazbasieHuss OcTBalbaa.

39. CunpHbIe MEKTPOIUTHI, UX TUCCOLHANNSL. AKTUBHOCTh HOHOB.

40. Peaxuuy noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKLMH.

41. DeKkTponuTHUecKas Auccouuanus Boasl. HelTpaibHble, KUCIBIE U IEJIOYHBIE PACTBOPHI.

42. Bopoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

43. I'uaponus, ero KONM4YeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBOpa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHble CHCTEMBI, X KIACCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMA 110 CTeHNeHU TuciepcHOCTH. CBOOOAHO- U CBA3HOAUC-NIEPCHBIE CHUCTEMBI.
47. YcToitunBocTh TUCEPCHBIX cucTeM. DakTopbl CTaOMIN3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBI.

49. Konnounnele pactBopsl. CTpoeHHE KONIOUAHON MULENIIBL.

50. Koarymnsiuys KoIOMJHBIX pacTBOPOB U (akTOphl, €€ BHI3BIBAIOIINE.




51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peaxiimu oxucnenus. Bakneinimne BocCTaHOBUTEIIH.

53. Peaxiiun BoccTaHoBIICHMS. BaxkHEHIIME OKUCIUTEIIH.

54. OKHCIINTEIbHO-BOCCTAHOBHUTEIBHAS JBONCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CHUCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUI METalyIoB.

56. Kopposust meTanioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [Nonsatue xumuueckoil naeHTUuKanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocraBiieHHE YpaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMii HOHHOTO OOMEHa, THIPOJIN3a COJICH.

6.2. TeMbl NUCbMEHHBIX padoT

PacgerHo-rpadudeckas pabora CTyAEHTOB 09HOM (HOPMEI 00YIECHHS

PacuerHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuetsn». Llensto BemonHeHus PI'P sBiseTcs 3axkperuieHne
TEOPETUUYECKHUX 3HAHUI1, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTYICHTOB, TO3BOJISIOIINX OCBOUTH CHELUANIBHbIE Pa3/AEIbl
JUCHUIIHHBL.

Boinonnsercs PI'P cTyieHTOM HHAMBUYAJIBHO O] PYKOBOACTBOM IIPENOJABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSITENILHO.
Cpok cauu 3aKOHYEHHOM paboThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU yKa3aHHBIX
3amMevaHui, pabora 3amminaercs. [Ipu nonoxuTenbHO OLEHKe BBIMOIHEHHOH CTYJGHTOM paboTe Ha THUTYJIEHOM JINCTE PAaOOTHI
CTaBUTCA - "3aUTEHO".

6.3. Ilpoueaypa oueHuBaHus

PetitiaroBEIH 621 mo BPC 3a paboty B cemecTpe 1Mo AUCIMIUIMHE HEe MOXkeT npeBsimath 100 6amios (min 51):
S=TK+IIK + A

Pacnipenenenue koaruecTBa 0AIIOB IS TIOYYCHHS 3a9eTa WITH dK3aMeHa.:
TK+IIK ot 51 go 85; A ot 0 g0 15.

Ecnu npu n3ydeHun AUCIUTUTAHBI Y4eOHBIM ITAaHOM 3alTaHUPOBAHO BhINONHEHHE pedepara, PI'P, kypcoBoro nmpoekra (padboTh),
TO JUTs UX OIIeHKH BbLIensiercs oauH [1K. Takue Bumbl paboT oneHnBaroTes oT 15 1o 25 6amios.

Cnada paboT, 3a1UIaHUPOBAHHBIX Y4eOHBIM TIIAHOM, SIBISIETCSI 00SI3aTEIBHBIM JIEMEHTOM, HE3aBHCUMO OT KOJIMYECTBA HAOpaHHBIX
6amnoB no apyrum Bugam TK u ITK.

HesaBucumo ot pe3ynsTaToB mpeabirymiero srana koHTpours B cemectpe (TK wmu I1K), obyuaronuiics qomyckaeTces K
CIIEIYIOILEMY.

Ecnn oGy4atonuiics B KOHIE ceMecTpa He HaOpan MUHUMAaIbHOE KOJM4ecTBo 0atos (51 6ami), To Ui Hero 00s3aTeIbHbIM
CTaHOBATCS:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3armaHIPOBaHHBIN yueOHBIM IUTaHOM. Eciy npu u3y4eHNH AUCIUTLTIHHEL
y4eOHBIM IUIAHOM HE YCTaHOBJICHO BBITOJHEHUE BBILIETICPEYHUCIICHHBIX PaboT, TO BhinosHseTcst onuH [1K, npeioxeHHbIi
npernojaBarenieM (HalpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHKE U T.I1.);

- UK — cnaua 3adera Wi 9K3aMeHa, B CPOKH, YCTAHOBJICHHBIE PACIIICAHHEM IIPOMEKYTOUHOH arTecTanun. OleHnBaHNe
MPOU3BOJUTCS IO MATHOANIBHOMN mIKane. B BemoMocTH B rpady «OKk3aMeHAI[OHHAS OIIEHKA) BBICTABIIAETCS OI[EHKA MO
pesynbraram HK.

MaxcumansHOoe koaudecTBo 6amtos 3a PI'P / kypcoBoit mpoekt (paboty) / pedepaT, 3ammaHupoBaHHBIA yIeOHBIM IIJIAHOM PaBHO 25
(min 15). Ilepecyer OaJIIOB B OICHKY IO MATHOAUTBHOM IIKaJIe BBIMOIHACTCS 1Mo Tabmuiie 1.

Tabnuma 1 — IMepecuet 6amtoB 3a pedepar, PI'P, kypcoBoii npoekr (paboTy) mo 5-Tu OaibHOMH IIKae
PefitunroBeiit 6amt  OneHka 1o 5-Tu 0aJbHOM HIKaie

25-23 Omn4HO

22-19 Xoporio

18-15 Y 10BII€TBOPUTEIHHO

<15 HeynosneTBoputensHO

Kpurepun oneHxu ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIMH 1 BBEICTaBICHNS 0ayuIoB 3a pedepaT, pacueTHO-TpadIIecKyio padory,
KyPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COACP KaHUs pabOThI 3aJaHNI0; TPAMOTHOCTD U3JI0KEHUS U Ka4eCTBO O(POPMIICHHS
PaboThI; COOTBETCTBHE HOPMATHBHEIM TPEOOBAaHMUIM; CAMOCTOSITEIILHOCTD BBIITOJIHEHUS PaboTHhI, ITyOHHa MPOpabOTKN MaTepHaia;
HCTIONI30BaHNE PEKOMEHIOBAaHHON ¥ CTIPABOYHOI JIUTEPaTypHl; MPABIIIEHOCTE BBITIOJIHEHHBIX PAacYeTOB U IpaduecKoil 4acTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BEIBOMIOB.

Jls pacdera HTOTOBOM OLIEHKH MO AUCIUILTAHE HEOOXOAMMO UTOTOBBIC OaILTHI (S) MepeBeCTH B MATHOAIBHYIO MKy C
HCTOJIL30BAHUEM TAOIIHIIEI 2.

Tabnuna 2 — [TepecueT UTOTOBBIX OATIOB JUCIUIUIHHBI IO 5-TH OaJIbHOM IIKaIe
PeiiTHHTOBEIH Oat

(MTOTOBBIA OaJUT MO AMCIUTLTAHE) Onenka mo 5-Tu OambHOM IIKaje
86-100 OTnuyHo

68-85 Xoporo

51-67 Y 10BIETBOPUTEIBHO




<51 HeynosnersopurenbHo
Hrorossrit korTpois (1K) mpoBoanTcs B popme 3aueTa mimn sk3aMeHa. OIeHUBaHNE MPOU3BOIUTCS 10 5-TH OaNbHOI IIKae.

OrneHka c)opMUPOBAHHOCTH KOMIETEHLUH y 00yJaromuxcsl ¥ BBICTABIEHHE OL[EHKH MO JUCLUIIINHE BEIeTCs CIEeTYIOIUM
00pa3oM : ISt CTyJEHTOB OYHOH (JOpPMBI 00yUEHHSI HTOTOBas OLIEHKA IO IMCLMIUTHHE BhIcTaBisieTcs o 100-0ajuibHOM cucreme,
3aTeM HEePEBOIUTCS B OLICHKH «OTIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY / «3aUTEHOY U «HE
3a4TEHO»; JUIS CTYCHTOB 3a049HON M OYHO-3a09HON (OPMBI 00YUCHHUS OIIEHUBACTCA IO MATHOAIUIBHOM IIKasie, OleHKAMU
«OTIINYHON, «XOPOILLOY, «yJIOBICTBOPUTEIBHON, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIH «HE 3a4TCHOY.

BeIcoxuiif ypoBeHb OCBOCHHUS KOMIIETEHIIMH, HTOTOBAs OIEHKA [0 AUCIUIUINHE «OTIIMIHO» WITH «3adTeHo» (86-100 6amos):
TIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUEPIIBIBAIOLIE, IIOCIEI0BATEIbHO, YETKO M JIOTHYECKH CTPOIHO €ro
U3Jaraet, yMeeT

TECHO YBS3bIBAaTh TEOPHIO C MPAKTHKOM, CBOOOIHO CIPABIISCTCS C 331a4aMH, BOIPOCAMH M APYTHMH BUJAMH IIPUMEHEHUS 3HAHUH,
TpUYEM He 3aTPyJHACTCS C OTBETOM IPH BUAOM3MEHEHHNH 33/IaHHH, HCIIONB3YeT B OTBETE MaTepuall yaeOHO! TNTepaTyphl,
HpaBHIBHO 00OCHOBBIBAET NIPHUHSATOE PEIICHHE, BIaZeeT PA3HOCTOPOHHIUMH HAaBBIKAMH U IIPHEMaMU BBITTOTHEHHUS MPAKTHUECKUX
3ana4. CHCTEMHO M IJIAaHOMEPHO paboTaeT B TEUEHHH CEMecTpa.

IToBBITIIEHHBIH YPOBEHE OCBOCHHUS KOMIIETEHITN, HTOTOBAsI OIICHKA 0 TUCIUIUIMHE «XOPOIIO» MIIH «3auTeHo» (68-85 0amioB):
TBEPJI0 3HAET MaTepHall, FpaMOTHO U 10 CYLIECTBY U3JaraeT ero, He JI0IyCKas CylIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC,
HpPaBUIBHO MPUMEHSET TEOPETUUECKUE MONOKEHUS MIPU PEIICHUH ITPAKTUIECKUX BOIIPOCOB U 33/1a4, BlIaJieeT HeOOXOAUMBIMU
HaBBIKAMH ¥ IPHEMaMH HX BBINOJTHEHHUS. CHCTEMHO U IIIAHOMEPHO paboTaeT B TEYEHUH CeMecTpa.

[ToporoBelii ypoBeHs OCBOCHHS KOMIIETCHITHA, HTOTOBAs OIEHKA TI0 TUCIUIIIHHE «YIOBICTBOPUTEIHHO» HIH «3a4TeHO» (51-67
6a1I0B): MMEeT 3HAHMS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII €ro JeTaliel, TOMyCKaeT HeTOUHOCTH, HeJOCTaATOYHO
HpaBWIbHBIE (POPMYIMPOBKH, HAPYIICHHUS JIOTHYECKOM MOCIEJ0BATEIBHOCTH B U3JI0KCHUH TIPOrPaMMHOT0 MaTepHalla, UCIIbIThIBACT
3aTpyIHEHUS MPH BHITOJTHEHUH TIPAKTHICCKUX padoT.

IToporoBerii ypoBeHs OCBOCHUS KOMIIETCHIINH HE CHOPMHIPOBAH, HTOTOBAS OI[EHKA M0 AUCIUILIHHE «HEYIOBIETBOPUTEIHHOY» UIN
«He 3auTeHO» (MeHee 51 Gana): He 3HaeT 3HAUNUTENILHON YaCTH MPOrpaMMHOI0 MaTepHuaa, JONyCKaeT CyIIeCTBeHHbIE OIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSAMH BBINOIHSET ITpakTHYecKue padboTsl. Kak npaBuio, oreHKa «HeYI0BIETBOPHTEILHO)
CTaBUTCS CTYJCHTaM, KOTOPBIE HE MOTYT IPOAOJDKUTH 00y4IeHHe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH TUCIUIUINHE.

OOmmii mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWI, YMEHHI, HABBIKOB U (MITH) OIBITA ICATEIBHOCTH, COOTBETCTBHE
WH/IAKATOpaM JTOCTHXKEHUS cHOPMUPOBAHHOCTH KOMITETCHIINH ONPEICIICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:

1. ITonoxxenue o Tekyuien arrectauuu 3Hanuil odyuaromuxcss B HUMU Hdouckoit [AY (B gelicTByIoLIeH peaaKium).
2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTaNH 00YJAOIINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOIMIEH peJaKiunm).

JIOKyMeHTBI pa3MellieHbl B CBOOOIHOM J0CTyIE Ha odpurmaibaoM caiitte HUMU Jlonckoii AV https://ngma.su/ B pasnene: I'aBHast
ctpanuna/CeeneHns 06 00pa3oBaTeIbHON OpraHu3aui/JJOKyMEeHTBI.

6.4. IlepeuyeHb BH/I0B OLICHOYHBIX CPEACTB

1. OUEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TECTBI / BOIPOCHI JJIsl NPOBECHUS IPOMEKYTOUHOTO KOHTPOJIS;
- OJIaHKM 3aaHui 115 BeIosiHeHus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:
- KOMIUIEKT OMJIETOB ISt 3aueTa/ SK3aMeHa.

Xpanutcs B OyMakxHOM/3JIeKTpOHHOM Buze Ha Kadenpe OTII.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JISA)

7.1. PexomeHnayemasi quTeparypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI1.1 |IHamamosa O.10., Xumus: yaed. mocobue st CTyA. 04. H 3204. popM 00yd. Hosouepxkacck, 2022,
ITarauueiaa E.B. Hanpasi. "JlecHoe neno", "JlanamadTHas apxuTekrypa”, http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ TPUPOJIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
JI1.2 |CanuxoBal. T. Xumus: yuebHoe nocoove Yoa: BI'AY, 2021,
https://e.lanbook.com/book/201
053




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI1.3 |3sixoBa U. [1., Xumus: yaeOHoe mocobue Kpacnospck: Cubupckuit
Haiimymnna JI. B., (benepanbHbI YHUBEPCUTET
IIpoxymkuna M. I1., (CDY), 2021,

[ep6axosa O. IO. https://biblioclub.ru/index.php?
page=book&id=706627

7.1.2. lonoJHuTeAbHAS JUTEpATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 |IIumkosuy E. [I. OO0mas xuMusi: yaeOHO- MEeToAnYEeCcKoe mocodue Kazanp: M31-Bo KazaH. yH-Ta,

2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI2.2 | AmapueB A. 1., Xumus : COOpHUK 3a]a4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:

Kazakopa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.3 | YukanoBa E. C., O0mas 1 HeopraHW4ecKast XUMHS: TaO0paTOPHBIA MPAKTHKyM Omck: OMckuit
T'onmoBanosa O. A. roCyIapCTBEHHBII

yHuBepcuret uM. O.M.
JHocroesckoro (OMIY), 2021,
https://biblioclub.ru/index.php?
page=book&id=688752

J12.4 | EmenssnoBa E. O. OO01as XuMusi: TPAKTUKYM JInntenk: JInnenxuit

roCyapCTBEHHBIN
MeTarOTUIECKUH YHUBEPCUTET
nmenu I[L.I1. CemenoBa-TsH-
IIlanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072

JI2.5 [CysopoB A. B., OOmas xumust: yu4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron

JI3.1 |Mlanamosa O.1O., Xumust: COOPHHUK 327124 TSI CAMOCTOSITETBHON PabOThI Hosouepxacck, 2018,

Hpososo3osa T.1. CTYZICHTOB [BCEX HaNpaBJICHHI | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI3.2 | ApoBoBozosa T.U., Xumust: 1a00paTOPHBINA MPAKTUKYM TSI CTYIEHTOB BCEX HoBouepxacck, 2018,
[anamrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
[Isatauneaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&i1db=0

JI3.3 | HoBo4epk. HHX.- XUMHS: METOIUYECKUE YKA3aHHUSI 110 TIOATOTOBKE K TEKYIIEMY Hosouepkacck, 2019,

MEJAOp. UH-T KOHTPOITIO JIJISI CTYJICHTOB BCEX HANPaBICHHUN http://biblio.dongau.ru/MegaPr

Jonuckout I'AY ; cocr. oNIMI/UserEntry?

0.10. anamosa Action=Link FindDoc&id=29

9150&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UHTepHET"
7.2.1 MH(POPMAIMOHHO-CIIPABOYHBIE W TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepeyeHb MPOrpaMMHOI0 OGecTiedeHUst
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»

7.3.3 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
734 MS Office professional, CyO6nunen3uonnslii goroBop Ne502 ot 03.12.2020 r. AO

«CodrJlaiin Tpeiia»




7.4 Hepequ}. l/lH(l)OpMallI/IOHH])IX CIIPABOYHBIX CUCTEM

7.4.1 ba3er ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoreka

7.4.2 basbr nanabix OO0 "Ipecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME TUCHUIIJIMHBI (MOAY JIS)

8.1 2321 CrnenmambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0O H TEXHIYECKIMI
CpeACTBaMH O0YYEHHs, CIy KaIllUMHU AL IpeACTaBIeHs HH(opmarn ayautopun: Habop
JEMOHCTPAaLMOHHOTO 000pyJ0BaHuUs (IEPSHOCHOI): HOYyTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TIIT.;
Hocka - 1 miT.; Paboumne mecta cTyneHToB; Pabodee MecTo mpermoaBaressl.

8.2 2313 CrnennambHOE OMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpeAcTBaMH 00yUeHHsI, CITy>KAIlUMH [UIS IpeACTaBIeHuUs HH(POopMaLuu OOJBIION ay JTUTOPUH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., o5kxpan HacTeHHBIH — | WT.; Y4eOHO-HarmsaHBIE TocoOms — 15
mrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemogaBaTes.

8.3 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIIHATHN3NPOBAHHON MEOENBI0 M TEXHUUECKUMU CPEICTBAMU
00yUYeHHS, CITYKAINUMH JJIs1 IPEACTaBICHUS HHPOPMAIIUK U OCHAIICHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJKITIOYCHUS K CeTH «IHTEepHET» 1 00ECIIEYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zosatenbHyto cpexy HUMU onckoit TAY: Kommeioteps! Mapoxk: Intel
Celeron 430 — 1 mit.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mit.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cronsl komnbioTepHbie — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mT.; TemaTnueckue mIaKaThl
—5mwr.; Jocka— 1 mr.; PaGoune mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4 2102 CrieniuanbpHOE MOMEUICHUE YKOMIUIEKTOBAHO CIICLUATN3UPOBAHHON MeOENIbI0 U TEXHUUECKUMU
CpencTBaMy 00YYEHHsI, CIy KaIllUMH JJIsI IPEICTABICHI HH(OOPMAIIIH OOJBIION ay TUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHuUs (TIEPEHOCHOM): 9KpaH - | WIT., MpoekTop - | mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Ammapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mir.;
Benpo xonycHoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX JIS
BBIITOJTHEHHS JIAOOPATOPHBIX paboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jocka MarHUTHO-MapkepHast - 1it.; CynmmibHbli mikag - 1mr.; Becsl TexHoxumunueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IIperoAaBaTes.

9. METOIMYECKHE YKA3AHMUA U1 OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. INonoxxerne o Texymel arrecrarmu obydaromuxcst B HUMU ITAY (BBexeHo B aedicTBHe mpuka3oM aupekropa Nell9 or
14 urons 2015 r.). / HoBouepk. umxk.-menuop. uH-T JloHckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexum noctyna:
http://www.ngma.su - 27.08.2016

2. XuMHUA : METOANYECKHE YKa3aHUS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHuit / HoBodyepk. nHX.-
Mmenmop. uH-T JJoHckoit AV ; coct. O.1O. llanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.J. Xumus: n1ad. npakrukyM [uisi ctya. Becex Hanpasi./ T. W. [IpoBoBo3oga, O. 0. llanamoga, E. B. IIataumbiHa ;
HoBouepk. unx.-menuop. uH-T J{onckoii 'AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢6. 3ama4 it cam. pabotsl cTyj. [Beex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30Ba ;
Hogouepk. unx.-menuop. uH-T Jonckoit [AY. - HoBouepkacck, 2018.
4.3. XuMHS : METOIMYECKIE YKa3aHMs MO MOJITOTOBKE K TEKyIIEMY KOHTPOJIIO JJIs CTyISHTOB BceX HampasieHuid / HoBouepk.

uHx.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxkacck, 2019.
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